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Indian Standard
CODE OF RECOMMENDED PRACTICE FOR MECHANICAL POLISHING OF METALS FOR ELECTROPLATING
0. FOREWORD
0.1 This Indian Standard was adopted by the Indian Standards Institution on 25 November 1968, after the draft finalized by the Metallic Finishes Sectional Committee had been approved by the Structural and Metals Division Council. 0.2 Polishing is a method employed for obtaining a smooth surface. In mechanical polishing, a fine-grained grinding agent on a soft undersurface is usually employed; this slides against the surface, ordinarily under rotation, and evens out the irregularities of the surface. In polishing, the surface of the material is ground and the heat, developed in the process, produces a shifting and evening out of the outermost layer of the surface. Polishing is distinct from burnishing as it involves the application of abrasives, beginning with comparatively course materials and continuing with others of increasingly fine-grain size. 0.3 In the preparation of this standard, due consideration has been given to the manufacturing and trade practices followed in the country in this field. 1. SCOPE 1.1 This code of recommended practice describes polishing equipment and its accessories generally used, and recommends techniques for the mechanical polishing of metals before electroplating. 1.2 Electrolytic this code. 2. EQUrPMENT and chemical polishing procedures are not covered in

AND ACCESSORIES

2.1 Polishing Machines 2.1.1 Polishing machines have ordinarily the same construction as grinding machines with soft wheels. These may be divided into following two groups where: a) the polishing spindle is the elongated axle of the motor, and b) the polishing spindle is geared to motors in the frame.
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lS:3656-1968 2.1.2 In polishing of large series of uniform details, semi-automatic and automatic polishers are much used. The specific type of machine depends on the material, shape and size of the part, the extent of finish required and the production rates. 2.1.2.1 The semi-automatic machines employ single or multiple spindles and are used in conjunction with single or double wheels and with conventional or adjustable lathes. These machines may be designed for either hand or automatic indexing and continuous finishing operations. 2.1.2.2 Rotary automatic machines consist basically of a series of spindles mounted on rotary tables with indexing table rotation, continuous table rotation, combination of both or any other special table arrangements. 2.1.2.3 Universal type automatic machines combine the features of continuous and indexing rotary finishing units with those of a rectangular straight line unit for maximum flexibility.

2.1.2.4 Rotary conveyor machines lathes, special finishing head etc. 2.2 Polishing
Wheels

have circular

line with adjustable

2.2.1 Emery Bobs - Emery dressed wheels are used chiefly for preliminary operations and these fall into following three categories: a) Solidfelt wheel ( see Fig. 1 ) - This is suitable for emery bobbing and is generally of solid felt blended to give uniform texture and resiliency. The felt bobs are supplied in soft and medium grade This may be turned to any for flexibility and for severe service. required shape to suit the particular work and trade.

FIG. 1

SOLID FELT BOBS

b) Felt or leather-covered wheel,on wooden centres ( see Fig. 2 ) -

This is preferred on flat surface where a minimum of flexibility is desired.

FIG. 2

LEATHER-COVERED WHEEL
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IS : 3656 - 1968 Leather covered glazing wheels are often used where the operator applies the article to the top of the wheel which rotates away from him. Compress wheel ( see Fig. 3 ) - This c> of section of leather, canvass, felt is made by compressing blocks or other material to form the periphery of the wheel. The faces of compress wheel may be shaped to suit contour work. This is largely used where precision maintenance of sharp edges and corners, and accuracy of surface are essential characteristics of the work, for example, edge tool makers and cutlery trade in general.

Fm. 3

COMPRESS

WHEEL

2.2.2

Mops and buffs -

The following are used: circular discs of cloth assembled in 18

a) Loose buff ( see Fig. 4 ) to 20 piy.

Fro. 4

LOOSE BUFF

b) Cutting mop - made of stiff cloth, cloth or drill. c) Brown mop ( unblea&d sofl cloth ) ensure long wear.

such as heavily starched

long
t~

made of long staple cotton

Ist3656.1968 stitched concentrically to impart d) Stitched mo# ( see Fig. 5 ) -Mops stiffness to the mops and is advantageous for heavy working. Interleaved mops ( see Fig. 6 ) are also included in this category.

FIG. 5

STITCHED MOP

Fro. 6

INTERLEAVED MOP

4 f)
9)

Grease mop - Any mop ( generally a stitched mop ) used with tripoli. polishing compositions or with grease. Sisal fibre mop - made from sisal fibre and used for cutting and finishing of steel articles. Basil mop - made of sheep-skin and is used for final finishing of copper and copper alloys with rouge or other suitable compositions. mop-made from chamois leather and are used with finest rouge for gold- and silver-plated articles. Swansdown mop - is soft mop used with rouge composition for finishing gold- and silver-plated articles.

I.4 Chamois 3 k) 4

Finishing mop - is made from special soft cotton cloth and is used for finishing brass, silver, with rouge or other suitable compositions. Bottom mops, in&de mops and cup mops ( see Fig. 7 ) - are used for polishing the inside of saucepans, cups, reflectors, etc.

Fm. 7

BOTTOM MOPS

4

Ventilated mop ( see Fig. 8 ) - Mop used at very high speed and considerable pressure. The air can circulate through it while it is rotating, and so helps to keep it cool. Air flow and fluted type mops arc also used in fully and semi-automatic machines.
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FIG. 8

VENTILATED MOP

2.3 Ventilated Burnishing Wheels - ` Airflow ' fibre wheels, ventilated type are being used for heavy duty purpose, specially for continuous operations on the automatic and semi-automatic polishing machines. 2.4 Metal Wire Brushes ( see Fig. 9 ) - Steel wire brushes of fine gauge are used in jewellery and coarse gauges for copper, bronze and iron work. Brass wire brushes are used for copper, silver and gold articles. Nickelsilver brushes are in use instead of brass for silver articles.

FIN. 9 2.5 Adhesives

WIRE

BRUSHES

2.5.1 Several types of adhesives may be used for bonding the abrasive grains to the surface of the polishing wheel. High quality hide-glue is the one used extensively either in powder form or in cake form. In selection of the proper grade reference may be made to IS : 852-1957*. 2.5.2 Silicate base cold cements, and other synthetic adhesives like some plastic materials are in use. All are mostly proprietary materials and it is better to follow the manufacturer's recommendations. 2.6 Abrasives-Various types of abrasives are being used for cutting down and final buffing operations. both artificial and natural abrasives are in use. A good abrasive should have the following characteristics: a) The material should be hard and resilient;

*Specification for animal glue.
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IS:3656-1968
b) The particles should have a correct form, that is, sharp corners or rounded particles as required; c) High melting point than the material to be polished; d) The grain size of abrasives should be carefully graded; and e) High surface capillarity in order that the abrasives will have a good mixability or wettability with fats or adhesives. The range of particle sizes used for ordinary polishing operatings are around 60 to 90 for cutting down, 120 for successive operations and finest grades ( above 120 ) for finishing operations. 2.6.1 Some of the most commonly used abrasives are given below:

a>

b) C) Carborundum- silicon carbide, 4 Emery - compound containing mainly aluminium and iron oxides, 6 Corundum- aluminium oxide with small impurities, f > Quartz, !3) Silica - sand, h) Tripoli - a hydrated opalime silica, j) Lime - calcium oxide natural form, k) Viena lime -lime with high content of magnesium for high fat 4
absorbing quality, and Rouge and Crocus - iron compounds in fine form. 2.7 Grease - A small amount of grease may be applied occasionally to the emery bob to prevent dragging of the metal, particularly aluminium. On steel, the bobbing grease gives a fine cut and produces a glazed surface. 3. POLISHING WAXES 3.1 Different waxes are employed for polishing different metals. Tripoli waxes consisting of tripoli mixed with talcum and stearin are used for polishing of copper alloys and soft metals, such as aluminium and zinc. Nickel glos waxes containing lime are used for glossing of nickel surface. These waxes are sensitive to air and should be preserved in sealed packings. For polishing chromium, chrome waxes containing chromium oxide may be used. For precious metals, crocus waxes are used. There are also liquid waxes compositions which are easily applied by spraying. The wax shall have such a consistency that it sticks to the wheel during rotation and gives a gloss to the surface without smearing the work piece. It is very important that only such waxes are used as may be easily removed during the subseThe grease and other binding materials should be readily quent degreasing. saponifiable and emulsif?able, in order that the traces left on the polished articles are easily cleaned off with chemical cleaners before electroplating. 8

Alumina - aluminium oxide ( AlsO, > mainly, Aloxitc - a particular type of fused aluminium oxide abrasive,

IS:3656-1968 4. POLISHING 4.1 The method
following factors: of construction,

PRACTICE
of polishing and its ultimate success may depend upon the

a) The materials

b) The stages of fabrication, c) Design of the article, d) Size, e) The surface f) The extent conditions, of polishing and required.

4.1.1 Preparation of Work Piece Before Polishing - It may be advantageous It to degrease the article, especially when of soft metals like aluminium. may be necessary to fettle all raisers and mould flashes from castings. Any hard scales on the surface abrasive blasting or by acid pickling. cast iron. 4.1.2 Lathe Polishing type of polishing: The will be economical The former method operations are to remove is preferable included in by to the

following

a)

For cutting doe down, a fairly coarse abrasive is used on a dr) wheel. This is to tear out metal from the surface of the article being polished comparable with that of the grinding wheel. Here it is undesirable to use too high a pressure. It is usual to employ the surface speed of about 1 200 to 1 500 m/min. If too high a speed is employed the surface will become overheated and the abrasive will loose its sharp edges and become glazed. Greasing - For finer polishes, grease or polishing compositions are applied on the wheel. Here the metal is pushed down and smoothed out. It is necessary to use a higher surface speed about 2 400 to 2 700 m/min and higher pressure on the wheel. The grease and/or polishing compositions acting as lubricants not only help in the production of smoother and brighter finish, but also prevent loading of glazing the abrasive head and reduce discolouration by preventing the wheel from overheating. The polishing wheel life is therefore also considerably increased. Lubrication is particularly helpful in the case of the softer metals, such as aluminium and zinc-base alloys.

b)

cl

422 Abrasive

Belt Polishing

4.2.1 In this method the polishing wheel is used simply as a base for an abrasive belt which runs around it and is supported at its remote end by a back-stand idler.
9

l!3:36!X-1968 4.2.2 The wheel itself may be of any suitable resilient material like compress mops, suitable rubber or leather wheels. High density compress mops are generally used with coarse grit bands for heavy stock removal from flat surfaces, medium density for general purpose, and low density for use on curved surfaces. Airflow contact wheels with belts are used for flexible grinding of contoured work. 4.2.3 The idler back-stand provides an alternative to emery bobs, and thus eliminates the cost of dressing wheels with glue and eme ; this affords faster and cooler cutting and gives a better finish with less7 atigue to the operator. 4.2.4 E?i*qhSpeed Vibro Poitihing - Prowss similar to barrel polishing. Here the articles are kept along with the media in a trough which is kept vibrating at a high amplitude and frequency. It is especially suitable for threaded and machined parts. 4.3 Barrel Potihiq

4.3.1 Barrelling is a' process carried out by placing a number of articles in barrel and rotating them either along or with some suitable media. This process is applicable to small articles on which the degree of finish is not required to be very high and will tumble without interlocking.
4.3.2 The barrel process may be used to remove burns, grind down rough surfaces or burnish to a fair lustte, according to the conditions chosen. This process demands special consideration in the case of each type of article being polished; the best conditions in every instance can often be determined by actual experiments. Barrel polishing offers an economic method of finishing articles in bulk. But accurately machined compounds and parts threaded externally are not suitable for barrelling. 433 Operation

433.1 The parts are barrelled with scouring materials, such as scrap pieces of steel of suitable form ( tube, flats, stars, etc ), steel balls and abrasive ( aluminium oxide, sand, pebbles and granite chippings )_ The parts being polished may not constitute more than 50 percent of the total mixture. 4.3.3.2 Water may be added to the mixture as a carrier and is used along with a little addition agents lie mild ahsalines and cyanides to keep the surface bright. 4.3.3.3 Generally, the barrels are CUR about two-thirds Ml and are rotated between 5 to 30 rev/min. Tha time of operation depends on the nature of the surface and on the degree of finish required. 4.3.3.4 When a high degree of polishing is required, the barrelling is continued in a final finishing barrel with more proportions of p&i&g agents for an extra time may he up to 12 hours. 10

IS : 3656 - 1968 4.4 Special-Purpose Polishing Machines or abrasive

4.4.1 Rods and tubes are polished on ' centreless ' type band ` centreless ' type polishing machines.

4.4.2 Many other special machines are in use for specific purposes: as for instance, the polishing of strip and sheet metal, and for components, such as cycle rims, chain wheels, domes, door handles, bumper bars and other mass production articles. 4.4.3 Multiple spindle rotary polishing machine having device be used to deal with a wide range of components. an indexing

4.4.4 Many types of automatic and semi-automatic polishing machines are in use for polishing of specific articles in mass productionlines. Automatic polishing is rapid and reduces polishing time in comparison with manual polishing. A substantially higher mop pressure may have to be used to prevent jumping or chattering of polishing wheels resulting a high rate of wear of polishing wheels. Automatic polishing wheels are generally not able to selectively remove local imperfections. 5. POLISHING SEQUENCES

5.1 Table 1 gives some of the typical cycles recommended for the polishing of common metals. The initial grade of the abrasive depends on the condition of the metal surface. If the surface is good, coarser polishing operations may beomitted, where emery is recommended, it may with advantage be substituted by the corresponding grade of synthetic alumina. 5.2 Surface speeds of wheels in common use, in relation and the revolution are given in Table 2. 5.3 For calculation formula may apply: Surface where d = diameter, mm, and s = spindle speed, rev/min. of surface speeds of any other = 0903 to their diameter

diameter x d x s

the following

speed in metre

per minute

11

TABLE

1

TYPICAL

CYCLES

FOR

THE

POLISHING

OF COMMON

METALS

METAL

~__-----_-----(1) (2)

POLISHING

A--_____(3)

SeQUEXW,

No.

__ ___._._____P, (4) (5) For some type of an articles emery dressed stitch mop may be used instead of bob

Cast iron

*IS

Grit No. 80 mesh) (60 emery on leather or felt bob at I 200 m/mm

IS Grin No. 120 mesh) (85 emery use as in (1)

IS Grit No. 1.50 ( 120 mrsh) emery on grcascd bob or glazed whrrl at 1 500 m/mm IS Grit No. 150 ( 120 mesh ) emery dressed wheel with bobbing grease felt or or I tather wheel IS Grit No. 150 ( 120 mrsh ) rmtry or aloxi te use as in (I)

IS Grit ( 120 emery scd glazed 1 500

No. 150 mesh) on greabob or wheel a! m/mm

Steel

IS Grit No. 120 mesh) (85 emery on dry wheel 1 500 m/ min

IS Grit No. 150 ( 120 mesh ) emery use as in (1)

Stitch mop with crocus composition

-

Stainless

steel

IS Grit No. 80120 (GO IO 85 mesh ) cmcry or aloxitr on leather co\ ercd whcrl at 1 500 m/min

IS Grit (85 emery angles in (I)

No. 120 mesh ) at right use as

IS Grit No. 150 ( 120 mesh ) emtry on grease bob

white Hard with mop alumina lime or chromiurn oxide at 24Ooto2708 m/min

scales If are present remove pickling. by Do not use abracoarser sive than necessary to remove scratches

castings Brass and stamping

IS : Grit No. 120 mrrh ) (85 emery on felt or leather bob at I 500 to I 800 m/mm

IS Grit No. 150 ( 120 mesh ) emery use as in (1)

Grease bob with IS Grit No. 220 ( 170 mesh ) emery

Hw:;;t white mop compositi~p~: 1 200 m/mm

Cal&o

mop lime composition at 2 400 to 2 700 m/min

-

Zinc

die cuting

IS Grit No. 150 mesh ) ( I20 emery felt bob at I 5OOm/min

IS Grit No. 150 ( 120 md) emery grease bob I 500 m/ min IS Grit No. 150 ( 120 mesh ) emery use an in (I)

Calico mop with tripoli composition at 2 400 m/min

It is desired tha the hard outer layer is not cut through

Aluminium aluminium
8IlO)=6

and *IS Grit No. 120 mesh ) t 85 emery or aloxite grift at 2400 m/min using tallow or bobbing grease for lubrication St,"phzrn f'ez~; basil leather 0; bristle fibrc with sand and oil paste at I 200 m/min Medium mop tfipoli compos;t;om~,a' 2 100

Mop with tripoli composition and calico. mop at 2 100 to 2 250 m/min

-

-

Cutting down is done only on rough eating sheets etc are mopped direcdY

Sz;;rd

)

( fabri-

t;

Greaac mop or bristle brush with crocus at 1800 m/min

Mop with rough composi don

Clean and by sand or wool with fine

finish down wheel rough i:

Annealing scale or fire stain may be rcmoved by pickling

Powder or water spirit

-

-

-

-

Nickel ( electtoplatrd )

Soft

calico mop 2 400 IO 2 700 m/min with white finish

-

-

-

-

loosr

B t
I

E
to IS

*IS Grit No. specified conform

: 3178-1965 ` Specification

for abra,.w

emery grain `.
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APPROXIMATE SURFACE SPEED OF POLISHING WHEEUINMETERPERMINUTE ( Cb 5.2 )
OF wHW&, A lIlm

TABLE 2

SPEED09
SPINDLU rcv/miD

DKAMETER

?50 630 660 720 810 900 990 1080 1170 1260 1 303 1350

200 840 680 960 1080 1200 1320 14&o 1560 1680 1740 1800

250 1050 1100 1200 1350 1500 1650 IS00 1950 2100 2 175 2250

300 1260 1320 1420 1620 1800 1980 2 160 2340 2 520 2 610 2700

350 1470 1540 1680 1890 2100 2 310 2520 2730 2940 3045 3150

400 1680 1760 1920 2160 2400 2840 2880 3 120 3360 3480 3600

450 1890 1980 2180 2 430 2700 2 970 3240 3510 3780 3 915 4 050

1

14QO 1450 1600 1800 2000 2200 2400 2600 2800 2 900 3 000
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